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This invention relates to compounds suitable for use as dyes, to Inks and to their 
use In Ink Jet printing ("UP"). UP Is a non-impact printing technique In which droplets of 
ink are ejected through a fine nozzle onto a substrate without bringing the nozzle into 

contact with the substrate. 

there are many demanding performance requirements for dyes and 1*** used in 
UP For example they desirably provide sharp, non-feathered images having good water- 
faslness, ozone-fastness, light-fastness and optical density. The Inks are often required 
to diy ejuiekly when applied to a substrate to prevent smudging, but they should not form 
a oust over the tip of an ink Jet nozzle because this will stop the printer from working. The 
inks should also be stable to storage over time without decomposing or forming a 
precipitate which could block the fine nozzle. 

JP1O195320 describes dyes including tris-azo dyes carrying a pyrazoiyl azo 
group and their use in the coloration of paper and pulp- 
US patent appHcatiori 2QQ1/0DZ7734 describes metal complexes of tris-azo dyes 
derived from tfls^azo molecules optionally containing a {substituted) pyrazolylazo niolety. 
the copper complexes are said to be particularly preferred. 

We have sitfprtslngly found that certain non-metallised compounds provide 
valuableicolorants for ink jet printing Inks. 

According to the present Invention there is provided a compound of Formula (1) or 

20 salt thereof. 

a-n=*i — b-n=: 



IB 




N=N — D 
tPO*^ 

Formula (1) 

wherein: 

25 A Is optionally substituted phenyl or naphthyl; 

B is optionally substituted phenyiene or naphthyiene: 
rj is 0 Or t; 

D is a pyrazoiyl group; and 
wherein the compound of Formula (1 ) Is not of Formula <2) or a salt thereof: 




Formula (2) 

wherein; 

R l Is C w alkyl or d^alkcbcy; and 
n . IsOorL 

Preferably A is optionally substituted phenyl. 

preferably B Is optldnally substituted phenylene. The optional substftuents which 
may be prescht on A or B are preferably selected from hydroxy, halo, nitro, cyano» 
cartway; sulpho. phosphate, optionally substituted amino (especially amino or amino 
carrying one or more C^-alkyl groups)* optionally substituted acylamino (especially C* 
4 acylarrilno or phenyiacylamirto, each of which optionally carries a siilpHo or a carboxy 
gndup}. optionally substituted ureldo (especially ureido or ureido carrying one or two C^- 
alkyi groups), optionally substituted C^-alkyl, optionally substituted C 14 -a!koxy f optionally 
substituted Gi. fi -alfeyl*hl0j optionally substituted aryl, optionally substituted C,*-alkyl 
sulphonyl and optionally substituted sulphonamldo (especially sulphortamldo or 
sulphohamtete carrying one or two C lM |«aikyI groups)* Preferably A carries at least one 
water-solublllsing group selected finom carboxy. sulpho arid phosphate. 

As examples of optionally substituted phenyl and naphthyl groups represented by 
A there may. be mentioned 4-amIno-2,5-disulphophenyl, 2^utpho^-methoxyphenyl f 2* 
carboxyr4-sul^hophenyl. 2^sulpho-4-methyl and 2-sulpho<5^Imethyiph6riy|, 

in one aspefcft of the present invention there Us provided a compound of Formula 
(1> with the proviso that when A is optionally substituted phenyl, A Is free from nltro 
groups. 

the optional substltuerrts on B are preferably selected from carboxy. sulpho, 
phosphate, optionally substituted amino, acylamino, optionally substituted ureido, 
optidndtiy substituted alkyl, optionally substituted alkoxy and optionally substituted aryl. 

VVhen B is substituted phenylene it preferably carries one or more groups selected 
from optionally substituted C^iaikyl, optionally substituted C^ikytthio, optionally 
substituted C^Ucoxy, optionally substituted amino, optionally substituted ureWo, carboxy 



3 

and sulphato. When B Is optionally substituted naphthylene the naphthylene ring 
preferably carries one or more water solubilising groups, more preferably by one or two 
groups selected from carboxyllc, sulphonlc and phosphortic add groups. 

AS examples of optionally substituted phenylene and naphthylene groups 

represented by B there may be mentioned 2.5-dl£2-hydroxyethoxy)phen-l Xylene, 2.5- 
dimethoxypheft-1 ,4-ylene, 2,s-dtethoxyphen-l ,4-ylene. 2-methoxy-5-aminophen-l ,4- 

ylerie. 2-itiethoxy-S-acetylarnInopheri-1 ,4-ylene- 

Preferably D is a pyrazdyl group carrying at least one carboxy, eulpho or 

phosphate group. In an especially preferred embodiment, D is a pyrazoJoriyl group of 

formula (3a), (3 b) or (3c): 

Formula (3a) Formula (3b) Formula <3fc) 

wherein 

F^dnd Fs 5 are each Independently H, carboxy. cyarto or optionally substituted alky], 
alkoxy, acyl, aryi. amino, amldo. carbonamMo, tfarboxyester. sulphamoyl 
or alkytsulphonyl; and 
R 9 and Ft 4 are each Independently H or optionally substituted aryl or alky I; . 
where the asterisk * shows the point of attachment to the azo linkage in Formula (1). 

Ff 2 is preferably an optionally substituted Ci*-aU<yl» O^-acyl or amlnb group or a 
group capable of hydrogen bonding in the free add form with the adjacent azo group such 
ascarbdxy. More preferably R a fe carboxy. 

Preferred optionally substituted C,^aIKyt groups are optionally substituted C«» 
alkyi, more preferably C+-alkyl which is unsubstltuted or carries a halo atom or a 
carboxy* surpftd or phosphate group* 

Preferred optionally substituted d^-alkoxy groups are optionally substituted C^- 
alkyl, nrtore preferably d*-alkyl which 1s unsubstituted or carries a halo atom or a 
carboxyi' siilphb or phosphate group. 

Preferred optionally substituted phenyl groups are those mentioned above for A. 

Preferred optionally substituted sulphonemide groups are of the fcrmiits 
SOgNRM 7 whjsrain R* and R 7 ate 6ach independently H, optionally substituted C 14 alkyl. 

Preferred Optionally Substituted amino groups are optionally substituted acytemrno, 
especially Cwracylamino, more preferably optionally substituted ureldo which is 
unsubstittited or carries a carboxy, sulpho or phosphate group. 
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Preferably acyl groups are optionally substituted Ci^Macyl,- opSonaDy 
substflut^d phenylacyi, preferably acetyl or benzoyl, 
: _ ... -Preferred substituents whic*i nriay be present on the qptton^jly substituted Ch- 
alky), Cji^taky, C^-alkylthfo, aryl (especially phenyl), d^lkyTsulphonyl substituents on 
5 any of A, B # ft 2 , R a . R\ R s , R 6 and R 7 are selected from hydroxy, Kalci, riitro, cyano, 
carbaxy, sulphb, phosphate, acylamlno, ureldo, Chalky!, Curalkoxy, C^o^lkylthio. aryl, 
C^yalky I sulphonyl and sulphonamido. 

As examples of groups represented by R 2 there may be mentioned friethyl, 
carboxy arid K 

10 . R^andiR 4 are preferably each Independently an optionally substituted aryl group, 

more piiaferabjy phenyl or naphthyi carrying one or two substituents selected from 
carboxy or sulpho, 

. As examples of groups represented by R a and R* there may be mentioned 4- 
sulphopMenyl and 2»sulphonspHthyL 
15 R* Is preferably carboy or a C^alkylcarboxyester. 

in view of the above preferences, In a preferred embodiment: 
A is phenyl carrying one or two substituents selected from carboxy, sulpho, 

phosphato, amino, methyl, methoxy and acetamldd; 
B Is phenylene or naphthylene carrying one or two substituents selected from 
20 sulpho, methyl, methoxy and 2-hydroxyethaxy; 

n 0 or 1; 

D Is of Formula <3a),(3b) or (3c); 
R 2 is H. methyl or carboxy; 

R* and R 4 are each Independently phenyl or naphthyi carrying one or two substituents 
23 selected from sulpho and carboxy; and 

R 5 Is * C^alkytcarboxyester. 

In a further preferred embodiment 
A Is phenyl carrying orfe or two substituents selected from carboxy, sulpho, amino, 
methyl; methoxy and acetamldo. 
30 B is phenylene en* naphthylene carrying one or two substituents selected from 
sulpho, methyl and methoxy 2-hydroxyethoxy. 
n feOoM; 

D is of Formula (3a), (3b) or (3c); 

f f f 
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Formula (3a) 



Formula (3b) 



Formula (3c); 
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pit ^ r> are each independently H. carboxy, cyand or optionally substituted alkyl. 

alkoxy, acyl. arvl. amino, amido. carbonamldo. cartooxyester, sulphamoyl 
oreJkylsulphonyl;and 
r> and R* are each Independently H or optionally substituted aryl or alkyl; 
where the asterisk * shows the point of attachment to the azo linkage in Formula <1). 

the compounds of Formula (1) may be prepared by dlazotlslng a compound of the 
Formula <4) wherein n, A and B V* as hereinbefore defined to give a diazohium sal and 
coupling the resultant diazonium salt with a compound of Formula H-D wherein D Is as 
hereinbefore defined; 




Formula (4). 

the diazotisatlon Is preferably performed at a temperature of OX to 10X. 
Preferably the diazotlsation is performed In water, preferably at a pH below 7. Dilute 
mineral add. e.g. MCI or H^. may be used to achieve the desired pH conditions. 

the compound of Formula (4) may be prepared by dlazotlslng a compound of 
Formula A-N^N-B-MH 2 to give a diazonium salt and coupling the resultant diazonium 
salt with l-hydVoxy^ulpho-6-amlnonaphthyierie optionally cafrying a sulpho group at 
the S-pbslBon, Wherein A and 8 are as hereinbefore defined. Reaction conditions are 
those generally used in ihe dyestuff art, for example as described id for example ESP 
20 0356080- 

When the compound of Formula (1) Is In the form of a salt the preferred salts are 
alkali metal salts (especially lithium, sodium and potassium salts), ammonium and 
substituted ammonium salts and mixtures thereof. Especially pretend sate are sod^m. 
potassium and lithium salts, salts with ammonia and volatile amines and mixtures thereof. 
The llthllim satis have good solubility, forming particulariy storage stable inks with low 
toxicity and nd tendency to block ink Jet nozzles. 

The compounds may be converted Into a desired salt using known techniques. 
For example, an alkali metat salt of a compound may be converted into the ammonium or 
substituted ammonia salt by dissolving an alkali metal salt of the compound in water; 
addKylng with a mineral acid and adjusting the pH of the solution to pH 9 to 9.5 with 
ammonia or the amine and removing the alkali metal cations by dialysis or by use of an 
Ion ©xchsng© r&sfru 

Examples of amines which may be used to form such salts include methyiamlne. 
dirriethylamlne. trimethylamine, etiwlamlne, n-propylamlne. Iso^pylamlne, n- 



butyfemirie, iso-butylamlne, seo-butylamlne, tert-butylamine, piperldlne, pyridine, 
morpholihe, aliylamine, diethyiamine, triethylaiYilne, tetramathyl amine and mixture© 
thereof, (t ie riot essential that the dyes are completely In the form of the ammonium salt 
or substituted ammonium salt and mixed alkali metal and either ammonium salt or 
5 substituted ammonium salt are effective; especially those in which at least 50% of the 
cations aire ammonium or substituted ammonium ions. 

Still further salts are those with the counter ions described In US 5830265, claim 1, 
integer (o), which are included herein by reference thereto. 

The compounds of Formula (1) may exist in tautomeric forms other than those 
10 shown in' this specification. These taulomers are Included within the scope of the present 
claims. : 

in a second aspect of the present Invention there Is provided a composition which 
comprises a compound of Formula (1) as hereinbefore defined and a liquid medium, 
wherein the liquid medium comprises water and an orgariio solvent. 
IS A preferred composition according to the second aspect comprises: 

(a) from 0.01 to 30 parts of a compound of Formula (1 ) or salt thereof: and 

(b) from 70 to 89.99 parts of a liquid medium; 

wherein the liquid medium comprises an organic solvent and ail parts are by weight 2nd 

the number bf parts of (a)+(b)=100. 
20 the number of parts of component (a) is preferably from 0.1 to 20, more preferably 

from 0.6 to 15* and especially from 1 to 5 parts. The number of parte of component (b) Is 

preferably from 99.9 to 60, more preferably from 993 to 85. especially from 99 io 95 parts. 

Preferably component (a) Is completely dissolved in component (b). Preferably component 

(a) has a' solubility in component (b) at 20°C of at feast 10%. This allows the preparation of 
25 liquid dye concentrates which may be used to prepare inks and reduces the chance of the 

dye precipitating if evaporation of the liquid medium occurs during storage. 

Preferred liquid media comprise water and an organic solvent, preferably in a 

weight raiio of water to organic solvent of 99;1 to 1:99, more preferably 99}1 to 50:50 and 

especially 85:5, to 60:20. 

30 ft Is preferred that the organic solvent is a water-mlsdbte organic solvent or a 

mixture bf such solvents. Preferred water-mistible organic solvents include Cw-alkanols, 
preferably methanol, ethane!, n-propanol, Isopropanol, n-butanol, seo-butanal, tert-buJanoI, 
n-peritahol, cyijiopentanol and cyciohexanol; linear amides, preferably dimetliylformamide or 
dtntethylacetamide; ketones and ketcrie-aicohcls, preferably acetone, methyl ether Ketone, 

35 cydbhe&rtond and dlacetorie alcohol; water-mlscible ethers, preferably tetrahydrofuran 
and didxane; didte. preferably (Hols having from 2 to 12 carbon atoms, for example 
pentarie-l.s-diel 1 . ethylene glycol, propylene glycol, butyiene glycol, pentylene glycol, 
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30 



hewlene alycplandthlodiglywland oligo-and poly^lkyleneglyools. preferably dlethytene 
*«* ethylene glycol and po^propylene glycerols, preferably 
dEtf Wtttt-** mono-C^alkyl ethers of diols. preferably rr»nc-C^ 
ethers of dlols having 2 to 12 carbon atoms, especially 2-methoxyetnanol, 2-(2- 
s ntmfart***. ^^hoxyethoxy^thanol. 2^2-p^oxyeth^^^ 

^(^Lky^oxy)^tho>cy3^thanol and etoyleneglycol monoaUylethen cyclic amides, 
preferably 2-pyrrolldone. N-methyW-pyrrolidone, N^yW-pyroildone. caprolactam and 
1 a-dlmelyilmldazolldone; cyclic esters, preferably eapidaetone; aulphatfft* preferably 
dimethyl epoxide and eulpholane. Preferably the liquid medium comprises water and 2 
io or n ^espeqially<rom2to8,wate^^ ? 

Especially preferred water-soluble organic solvents are cyclic amides, especially 2- 
pyrroidone, N^thyi-oy "otae and N-ethyl-Pyrrolldone; dlols. especially l^fenedi^ 
ethylenegiycol. thlodtglycbl, dtethyleneglycol and triethyleneglycol; and mono- C.^kyl and 
C,^kyjethera of dlole, more preferably mono- C^lkyi ethers of dlols having 2 to 12 
15 carbon atoms, especially ({Z-methoxy^^ethoxy^thoxyethanoI. 

The compounds of the Invention may be used as the sole colorant in inks because 
of their attractive black shade. However, If desired, one may combine the present 
compounds with one or more further colorants if a sBghtly different shade is required tor a 
particular end use. The further colorants are preferably dyes. When further cotorants are 
20 included Jn the ink these are preferably selected from black, magenta, cyan and yellow 
colorants' and combinations thereof. 

Suitable further black colorants Include CLFood Black 2. C.I.OIrect Black 19* 
C I Reactive Black 31. PRO-JET™ Fast Black 2, CI.Direct Blaok 195; C.I.Direct Black 
168! antfblackdyes described In patents by Lexmark (e.g. EP o 939,178 A2, Example 1. 
2, 3, 4 arid 5). Orient Chemicals <e.g. EP 0 347 803 A2. pages 5*6, azo dyes 3. 4, 6. 6. 7. 
B. 12. 13, 14. 15 1 a"* 1 W ^ ^P 80 " Corporation. 

' Suitable further magenta colorants Include PRO- JET™ Fast Magenta 2. 
Suitable further cyan colorants include phthalocyanlne cotorante.&l. Direct Blue 

199 and C I. Afcld Blue 99. 

Suitable further yellow colorants Include Cl-Direct Yellow 142; CUDIrect Yellow 
132; CLOIiect Yellow 86; CJ.Dlrect Yellow 85; CI. Direct Yellow 173; and C.l^d Yellow 

^ the ink may also contain additional components conventionally used In Ink jet 
printing .Ihks. tor example viscosity and surface tension modifiers, corrosion inhibitors. 
35 bloddes„kogation reducing additives and surfactants which may be ionic or non-tonto 

■foe pH of the composition is preferably from 4 to 1 1 , more preferably from 7 to 1 0- 
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the viscosity of the composition at 2S°C is preferably less than 50cP, more 
preferably less than 20 cP and especially less than 5cP. 

. . When the comjao^Hons according to the sec»nd 
as ink jet printing compositions, the composition preferably has a concentration of halide 
5 Ions of less than €00 parts per million, more preferably less than too parts per million, it Is 
especially preferred that the composition has less than 100, mote preferably less than 60 
parts per million of divalent and trlvalent metals, wherein parts refer to parts by weight 
relative to the total weight of the composition. We have found that purifying the 
compositions to reduce the concentration of these undesirable ions reduces nozzle 
lo blockage' in Ink jet printing heads, particularly in thermal Ink Jet printers. A further aspect of 
the Invdritlbn provides a process for printing an Image on a substrate comprising applying 
thereto a composition according to the second aspect of the present invention to the 
substrate by means of an Inkjet printer. 

the ink |et printer preferably applies the cemposffltin to the substrate In the form of 
is droplets which' are ejected through a small orifloe onto the substrate. Preferred Ink jet 
printers are piezoelectric ink Jet printers arid thermal ink Jet printers. In thermal ink Jet 
printers, programmed pulses of heat are applied to the composition in a reservoir by means 
• of a resistor adjacent to the orifice, thereby causing the composition to be ejected In the 
form of small droplets directed towards the substrate during relative movement between the 
20 subsfrafe arid ithe orifice. In piezoelectric Ink jet printers the oscillation of a small ccystal 
causes ejecttoji of the composition from the orifice. 

The.siibstrate is preferably paper, plastic a textile, metal or glass, more preferably 
a treated substrate such as a coated paper or coated plastic especially coated paper. 
Preferred plain or treated papers are papers which may have an acid, alkaline or neutral 
25 character. Examples of commercially available treated papers include HP Premium 
Coated Paper} HP Photopaper (both available from Hewlett Packard Inc.); Stylus Pro 720 
dpi Coated Paper, Epson Photo Quality Glossy Rim, Epson Photo Quality Glossy Paper 
(ell available from Seiko Epson Corp.); Canon HR 101 High Resolution Paper, Canon GP 
201 Glossy Paper, Canon HG 101 and HG201 High Gloss Film and Canon PR101 (all 
30 available from Canon). 

A further aspect of the present invention provides a paper, an overhead projector 
slide or a textile material printed with a composition . a compound or by means oT a process 
as hereinbefore defined. 

A still. further as aspect of the present invention provides an ink jet printer 
35 cartridge, optionally refHIahte* comprising one or more chambers and a composition, 
wherein the composition is present in at least one of the chambers and the composition is 
as defined In the second aspect of the present invention. 
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The present compounds and compositions provide prims of attractive, neutral black 
shades which ere particularly well suited for the ink Jet printing of text and images. The 
compositions have good storage stability and taw tendency to block the very fine nozzles 
used to'irik jet printers. Furthermore, the resultant Images have excellent optical density, 
shade. Itaht-ftftness, wet-fastness, humidity fastness and resistance to fading in the 
presence of oxidising air pollutants. 

The Invention Is further Illustrated by the foDowing Examples In which all parts and 
percentages aie by weight unless specified otherwise. 




' Preparation oft 




Stage A 1 

; ksulpiioarrthraniUo add (44.4g. 32.55g@100%) was dissolved in water (500ml) 
by adjusting the pH to 8-9 with lithium hydroxide solution (2M) and sodium nitrite (1 1.4g) 
added. • iThe poluttori was then added to a stirred mixture of ice & water containing 
concentrated hydrochloric acid (SOmlJ. The reaction was further stirred for 1 hr at 0-1 G"C 
etter wHifch time excess nitrous add was destroyed by addition of sulphaml© add. 
A stihitibh of i,5-bis-(2-aoetoxyethoxy)aniline (44.56g) In acetone (600ml) was added to 
the above prepared diazonlum salt solution before stirring overnight allowing to self warm 
to room temperature- The product was Isolated by filtration, washed with- water, slurried 
In acetdrie <1.5IHres) and again isolated by filtration before drying at 50*C. Yield = 82.5g. 

Stage B 

the product from Stage A (28g) was suspended in N^ethylpyrroHdone (250ml) 
and 1 sodium nitrite (TiSq) added. After stirring tor 10mlns et room temperature a solution 
of concentrated hydrochloric add (16ml) In water (100ml) was slowly added during which 
time the temperature rose to 45 0 C The reaction mixture was sllrred tor 2hrs eltowlng to 
seifrcool'fe room temperature and excess nitrous acid destroyed by the adding sulphamlc 
acid; ' i 
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s-z^ln^l-rtaRhthol^.S-disulphonlc add (20g) was dissolved fn water <200ml} by 
atfiqstlng! the .pH to 8-9 with Dthium hydroxide solution (2M). The above prepared 
diazipnluiji salt solution was then slowly added, at 0-1p°O maintalnlng_the pH at 7-8_by- 
addjtion of IHHium hydroxide solution (2M) as necessary. After stirring for 1hr lithium 
5 hydroxide (log) was added and the reaction mixture stirred for a further 1hr at room 
temperature 3t which time thin layer chromotography showed the hydrolysis to be 
rorhplete. Thp pH was adjusted to 7 by addition of concentrated hydrochloric add and 
lithium dhlorid© solution (50% wfv) added. After self cooling to room temperature the 
product' was isolated by filtration and washed whh lithium chloride solution (50% w/v). 
10 Tha jWcicjuct was purged by dissolving in water (200ml) and re-precipitating with acetone 
(2-5lifres). The acetone was removed by decantatton and the residue dissolved In water 
to fllve «k solution thatt was found, by titration with titanous chloride, to contain 0-O5 mole of 
product ,The product was used In Stage C without further purification. 

is Stage CJ-J-Tltte Dye 

The product frpm Stage B was stirred at room temperature and sodium nitrite (&8g) and 
Calsolehe™ oil (1g) added. The mixture was then added to a stirred mixture of Ice & Water 
containing eortaentrated hydrochloric add (20ml). Stirring was continued' for 2hrs at 0- 
10°C diinng which time the diazonium salt precipitated from solution as a suspension^ A 

20 solution! ?f 1-(4^utphopheriyI)-3-carb^ <15.5g) dissolved in water (200ml) 

and' the pH adjusted to 7-8 by addition of lithium hydroxide solution (2MJ wasadded to the 
dlaiohfcirti salt suspension and sflrrihg was continued for Ihr at 0-10*0 maintaining tiie 
pH at 7-9 by addition of lithium hydroxide solution (2M) as necessary. The product was 
isolated by drqwn but Into acetone (Slrtres) and subsequent nitration. The crude product 

25 was> purified by dissolution ih water (300ml) and repeating the drown out Into acetone 
(2.5lttres). After filtration the product was dissolved In water and dialysed to low 
conductivity and finally isolated by evaporation to dryness at 70°C. Yield = 46.3g, 

,^HlpI^2^ : 

30 ' the rrjethod of Example 1 was repeated except ttiat m Stage A the 5" 

sulphoanthraniltc add was replaced with an amine of formula corresponding to the 
structure in column A of Table 1; where indicated by n^O, the esamino-i-naphthol-^S* 
dlsulphQhio add was replaced with 6-Amlno-1-naphthol-3-sulphonlc add; aond In Example 
g. Stag? A thfc 1-(4-6idphophenyl)-3-carboxypyrazdI-5-ohe was replaced by the pyrarole 

35 of formula D as indicated in Table 1. The structure of the resultant compound 3s also 
. shown InTdble 1. 
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Examtfe:10-lnkB 

Inks may be prepared containing the dyes from Example 1 to Example € 
according to tile following formulation: 

2-Pyrrolldone 5 parts 
Ttilodlfllycol S parts 
i Surfynol™ 4551 part 

!. Dye 3 parts 

■ Watar amount req uired to make up to 100 parte 

SurfVnof^ 46S to a surfactant available from Air Products and Chemicals Ina, USA. 
Further inks may be prepared according to Tables 2 and 3 wherein the dye described in 
the first column is the dye made in the above example of the same number. Numbers 
quoted tii the second column onwards refer to the number of parts of the relevant 
ingredient and ail parts are by weight, the Inks may be applied to paper by thermal or 
plezo ink! jet printing, 

The following abbreviations are used In Tables 2 and 3: 

pp = propylene glycol 

DflEQ =>;diethylene glycol 

IsflWP = N-methyl pyrollldone 

DMK - dfmethylketone 

(PA= isopropanol 

ft/jEOHs methanol 

fcp a 2-pyrolDdone 

MIBK» methyllsobutyl ketone 

Pjl2 * prcpane-1,2-diol 

fepL = butane-2.3-dtal 

fcET= ceityl ammonium bromide 
• PHO = NaaHP0 4 and 

f fcf =f tertlaiy butanol 
. ft»Gt::thiodiglycol 



p vdmniri H^Jpjt .tet Printing 

s , irhe inks prepared in Example 10 may be Incorporated into an empty cartridge of a 
Hewlett Packard DeskJet 660C™ Ink ]et printer and printed onto e.g. Xerox X Acid™ , 
Canon : F>R10+ or Epson SEC PM paper to give prints of excellent optical density, shade, 
light anidi ozone fastness. 
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1/ Aj compound of Formula (i) or salt thereof: 



A— N=N — B 




N— D 



Formula (1) 

wherein:! 

A • fcj optionally substituted phenyl or naphthyl; 

B ' fcj optionally substituted phenylene or riaphthylene; 

n * tasjQorl; 

Gf ie « pyraaolyl flroupi and 
wherein ihe compound of Formula (1 } is not of Formula (2) or a salt thereof: 




Formula <2) 

wherein: 

R fl : faC^alkylorC^alkoxyiand 
n - t&0or1. 

2. A; compound according to claim 1 wherein D is a pyrazolyl group carrying at least 
oneicarjjdxyi Sulpho or phosphorite add group. 
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3. A, compound according to any one of the preceding daims wherein: 

A : is; phenyl carrying one or two substituents selected from carboxy, sulpho, amino, 

r^yl, rhethoxy end acetamido. 
B , is! phenylene or naphthylene carrying one or two substituents selected from 
; sulpha, methyl and methoxy 2-hydroxyethoxy. 
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n ; fciOiorl; 

D ! l4ofF<^uia(3a),(3b)or<3o): 




I \, Formula <3a) Formula (3b) Formula (3c); 

R* arid R 6 dfe each Independently ri. carboxy, cyan© or optionally substituted alkyl. 

alkoxy, scyl. aryl, amino, amtdo. carbonamido. carboxyester, sulphamoyl 

oralkyisulphonyfcand 
R s and R* era eaeb independently H or optionally substituted aryl or alk¥l; 
where the aste risk * shows the point of attachment to the azo linkage In Formuia (1). 

4. i' A compound of Formula (1) as defined to claim 1, with the proviso that A is free 
frcrri nifrfa groups when A is optionally substituted phenyl. 

5. A compound according to any one of the Examples described hereihi 

• t 

6. i . A compositldn which comprises a compound of Formula (1) as defined In claim 1 
and a liquid medium, wherein the liquid medium comprises water and an organic solvent 

'i • 

7. •; A composition according to claim 6 which contains a further coiorarit selected from 
black mbgerrta, cyan or yellow colorants. 

8. • A| process for printing an image on a substrate comprising applying thereto a 
cornpo^ikon according to any either of delms 6 or 7 by means of an ink jet printer. 

g. ! A paper, an overhead projector elide or a textile material printed with a 
composition according, to either of claims 6 or 7, a compound according to any one of 
claims i 'to 5, or by means of a process according to claim 8. 

1 a 1 An ink Jet printer cartridge, optionally refillable, comprising one or more chambers 
and a imposition, wherein the composition is present in al least one of the chambers 
and fhe;<tornp4$ltioh is according to either of claims 6 or 7. 

» • , * 

». : 
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